The present study reports arsenic speciation analysis in edible Shiitake (Lentinula ϭϴ edodes) products. The study focused on the extraction, and accurate quantification of ϭϵ inorganic arsenic (iAs), the most toxic form of arsenic, which was selectively separated ϮϬ and determined using anion exchange LC-ICPMS. A wide variety of edible Shiitake Ϯϭ products (fresh mushrooms, food supplements, canned and dehydrated) were purchased ϮϮ and analysed. A cultivated Shiitake grown under controlled conditions was also Ϯϯ analysed. The extraction method showed satisfactory extraction efficiencies (>90%) and Ϯϰ column recoveries (>85%) for all samples. Arsenic speciation revealed that iAs was the 
for arsenic, 2007). Other arsenic compounds, such as arsenobetaine (AB), are non-toxic ϱϭ and can be consumed without concern, while arsenosugars are potentially toxic ϱϮ (Feldmann & Krupp, 2011) . Therefore, toxicological knowledge of the different arsenic ϱϯ species should be considered by legislators and regulators when establishing maximum ϱϰ arsenic levels in food directives.
ϱϱ
The ability of some mushroom species to accumulate arsenic may represent a ϱϲ serious risk to consumer health (Dembitsky & Rezanka, 2003; Falandysz & Boroviþka, ϱϳ 2013; Kalaþ, 2010; Vetter, 2004) . The arsenic content of mushrooms is regulated by ϱϴ genetic factors and natural conditions (type of soil, bedrock, habitat, environmental ϱϵ factors) (Falandysz & Boroviþka, 2013; Vetter, 2004) . More than 50 different naturally 
on iAs in different foodstuffs
ϴϱ have been organised (de la Calle et al., 2011; Baer et al., 2011; de la Calle et al., 2012) .
ϴϲ
Satisfactory performance was generally found for the determination of iAs in rice, 
Ϯϭϱ
Canned Shiitake samples were drained and then dried in an oven at 40ºC for 24-Ϯϭϲ 48 hours and finally minced using a commercial mincer until complete homogenisation.
Ϯϭϳ
Powdered samples were stored over silica gel in a desiccator until analysis.
Ϯϭϴ
Dehydrated Shiitake samples were cut into small pieces and then minced using a 
Total arsenic determination

ϮϯϮ
The total arsenic content of the mushroom samples, CRMs, RM and substrate showing the quantitative oxidation of As(III) to As (V) without conversion of the other ϯϬϬ organoarsenicals into iAs. The concentration of iAs was quantified as As(V) and ϯϬϭ determined via anion LC-ICPMS. The recovery of iAs from fresh, cultivated and food ϯϬϮ supplement samples was: 93 ± 6, 97 ± 5 and 94 ± 5, respectively (mean % ± SD, n = 3).
ϯϬϯ
The results show that all of the iAs was recovered successfully (average recoveries of ϯϬϰ 95% for iAs in Shiitake samples). Furthermore, the ERM-BC211 rice material, which is ϯϬϱ certified in inorganic arsenic, was also spiked by adding As(III) and As(V) standards. However, due to the lack of appropriate standards, this identification was not checked.
ϯϴϴ
The finding that almost all the arsenic in the present edible Shiitake products ϯϴϵ was present as inorganic As is shown in Figure 1 . The total arsenic in the waste water samples collected after each substrate ϰϳϮ submersion was 3.5 and 4.6 µg As L -1 for the first and second harvest, respectively.
ϰϳϯ Inorganic arsenic (as the sum of arsenite and arsenate) was the major compound, ϰϳϰ corresponding to 88% and 78% of the total As in the first and second, respectively.
ϰϳϱ Furthermore, DMA and MA were determined as minor species in both cases, probably ϰϳϲ extracted from the mycelium and/or substrate.
ϰϳϳ Substrate samples were collected throughout the cultivation study and the total ϰϳϴ As content was 0.14, 0.12 and 0.15 mg As kg -1 dm for the initial, medium and final ϰϳϵ substrate, respectively. The major arsenic compound in the three substrate samples was ϰϴϬ iAs and DMA was also quantified as a minor species. The results showed that the ϰϴϭ arsenic content of the substrate, either total or species, remained unchanged during the ϰϴϮ cultivation study.
ϰϴϯ
In terms of fruiting bodies, the total arsenic content in the first and second ϰϴϰ harvest was 0.39 and 0.42 mg As kg -1 dm respectively (Table 4) , which is consistent ϰϴϱ with the range obtained in the present study for all commercial edible Shiitake (0.11 to ϰϴϲ 1.44 mg As kg -1 dm) (Table 3) and also within the range reported in the literature ϰϴϳ (Maihara et al., 2008; Wuilloud et al., 2004) . The arsenic concentrations of the fruiting ϰϴϴ bodies did not differ significantly between the first and second harvest. The distribution ϰϴϵ of arsenic species in Shiitake was similar to that of the purchased mushrooms and ϰϵϬ revealed that iAs was the major As compound with a concentration of 0.33 mg As kg -1 ϰϵϭ dm (accounting for 85% of the total As) and 0.38 mg As kg -1 dm (accounting for 90% ϰϵϮ of the total As) in the first and second harvest, respectively. These results are consistent ϰϵϯ with the range found in commercial edible samples (0.086 to 1.38 mg As kg -1 of iAs) ϰϵϰ (Table 3) . Other arsenic compounds were found as minor species and similar ϰϵϱ distributions were found in each harvest: DMA 6.7% and 5.2%, MA 8.7% and 2.9% of ϰϵϲ the total As for the first and second harvest, respectively. AB and TMAO were below ϰϵϳ the LOQ and AC was below the LOD. Although MA was not found in the initial ϰϵϴ substrate, it was detected in both mushroom samples. Furthermore, an unknown Table 4 as 'Unknown cation'. Food Control, 22(12), 1928 -1934 Chang, S. -T., & Miles, P. G. (2004) Table 1 Operating conditions of the LC-ICPMS system Table 3 . Total arsenic and arsenic species in purchased edible Shiitake products. Concentrations are expressed as mg As kg -1 dry mass (mean ± SD, n = 3). Table 4 . Total arsenic and arsenic species in cultivated Shiitake, substrate samples, and tap and waste water. Concentrations are expressed as mg As kg Unknown cation arsenic species with a retention time of 380 s. Table 4 Figure captions 
Type of Shiitake
